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5* (1993) 2 fl 18 B 
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*S (US) 
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(54) imnzm msmiz&zmm-gvm 



(57) [gfc] (ttiES) 

KSfcliMHMUT, A#fflBMIlcJ:«rt4i' > •> 'J > 

© » » * *jd * fc ttW'j' s * s t » iw , aw s nfc^ 5 
(io) vvm®u%wm%.£Mm#.Kfc 

ceo) zmix^mtstiZo 




1. **o*»'iii*rK>>«jBactttiuu, 

tOJ: ■?'I*UJEJ6S LT. <-©S!g©iSi£»8:iCflf£©S 

2. ±E©8r3£ffl1Baff^li. 7-o{f7A5Iffi/i)I^^7> - 
©75£. 

4. ±KfB5Uf5|li, atfflMMt'l * ^fflnaeSrJE© 1 
E3* fclii88ffl@»'±l£*4 .fcoCT'a iSftTl'Sii 

5. ii + y k r>Bfflffi(i, w^-cteaisft-sciS-WBiT* 
1**3 i KEaosft. 

6. rt«S»IIJ, StM-MKlBJ-ei&tK ±E«ficm%li, 3idr 
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v. rt»as»«B, ffijiainffiuso, ±e«»«9«, is^w 

8. JiKmsu^fi, ffl*tfsiiKt-56!ti)©aiaKyfflicjBi; 
ci*»eai-rais*s 1 cEacatt. 

T? 3 R « c as ft ( t a? a a c 1 1 n a t r * » * $ 8 1 c la a © * 
&. 

10. ttusftfcis, !jjg©gt>ii»!sic7- D ^7 ijfitna 

±K©Br]£<D«fflEaf»TS 

»*©MKa*fefflayMiB-r57jS. 

11. ±E©H»MftMili, JUSK:.t-,T?ilnriTi,ft4c£* 
t*© i: -r a is *iq ioi= ffiio 

12. ±Effl«»I«ftIili, S#©/±1Si^(rt 'J XAKUSUTfJ-ft 
*3Jlar4J:-jC»n*7 , D*'7 i >/T5c£i;J;-,r^iT 
Sft* l»*JH10KEe©*ffi,, 



13. JiE«a«<fli, UiS««4 fcliBfE, flttR, 
* VS*fffl-* fell* 7H$lffl©'J>*£ < £ t»^4^4t'7n A 

■*-*M*aiocE«©*a. 

14. t hT««aa©WNft*}tt»S«£g?S*:i6©3tE-C 

±E7*d ir, iBrijg«?aaff ^i)t)B*ms©iSji£fflisicia£ 
rst»«, ±Eiti»*aiciBawiciga'USB'iattii'>Br6B 

±Ei8S*H;i±EMitt^a*<fliaWlcffiMdftTi,'4£S, 
=*^?*tt*»li»L.T, -tffliEafflttSgJSU ttiC±,T, 

m+7- k ■jssasc^ffiffiffliEssEiiBir'ii j; t ca#©Hnac 

i-ifltt^ > > » 'J ^©J)Si4!HSSLT, rtJJjBBS^-IHiBT 

> 5 y/1-5fc»©7-D/5 i 

± E M iS # a * 3 tR W I c ft ill J M Z> ft St $ a 
£«-Bi4C£4-«B£-r5J6B. 

is. ±EftM*a«, ±E*jffl*a*-T»T?ftii*-i!-5*a* 

Kjx.<5 c£*T*a£tSIS*«14i; EBfflSB. 

16. ±Eftli*aii, ±E3il»¥a*dJ3il)K)lcftBS*i¥a 
*•* *c £*»«<!: -fSM**14CE-B©SIB. 



17. ±EJ#Brt#iSSB«liSSK)i8|-C*tK ±Eftii#aii, -f 
K. 1 B*fcliffiKfflj?f5Effl0aftliiSl*-5 ii CB»J>x* ix 

si6icia«©^ia 0 

18. JiEflett¥Rli, gigCjIi + T" K 0 19 u-<**(*fflt 5 1 
^*?S£. aS©jli*7 r K'J(8i":<i'*'Br£©B£S«5S* 
£EMB#H*ft»3tf* h !l 6 

r4»*ai4cE«ffl»K. 

19. iiia* ztiaii, J6t©(*rti:a»^*5rfi6-e«4c:i 

*»B£r4U*518lcE«©iEE. 

20. ±K*ia#a(i, m*©(*rtnffl»iii>niffi-c*6ti* 

»B£1-4sif*SHIcEe©SS. 

21. ±E8»^*siffiti:«S*aii. -&%mmicjs^T&i£ 

»eca»iiift4c£*t*B£r4!s*gi4icEjiiifflaH„ 

22. ±Ea»ii*sriifi«ua*aB, m«©F!icfnT^j6j* 

«ca»iiift4 c£*WB£t4!S*5Hi: EK©SSH„ 

23. ±EWHrt7}«BStJMKRt?*t), J-.E^iliftM^att, 
S^M-f 4ft1»©fflSJitfflCt6l;T4 yf> |J 

*is/jD^-a-4 nc, a*»«©ntaM»fflffl»©»«ta i''* 

**§S#*<iSW1-4#a*Iiiix.4c:£*^B£ll-5M*)gi5lc 



eh©£b. 
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24. JtE*y*»aii, &#© raft Till it* let* til 3 ft/; 7 K 
0 tg u ~OHC IE § I" 5 C i * if* a i f 5 8» * 95 18 IC IB HI © Si a . 

25. J:5EKSHrt»®B*li«!KS5-r*0. lEUfffftll, 
-f yy* g y#$*J|SiiJStfT, 2i%<Dta'p 7 K cm u<-<** 

C i*»fflir5iS*9llBlcKKfflS6B. 

26. ±I5l*Krt}}$l>SSIi(£ltll*!ffi-i?£,tU ±EH##BI1» 

±S2«Dfiics-rj: -5 ic, 

til S it* C i * » a t T 5 :ft * « 1 8 IC E ffi © £ B . 



8»s*fs«ifcasiiat4fc»©sffiayKfii;Ba-r«bo 

L.T^ilSSg(I^*I5i»tilcEP*U-riCilCJ:,r, 3 
*ICff U< * *lfi§>ar»gffiSffite*iSiRMi@T SctlC-t 

±JH4R<£ii, js*«, h#, # a . *tsw.gay»; 

KSiBW.WWlC, fcli(8/i&B*ICgH-f 

«->«sis(ft'j:etjisnci'i,>TBa(SLTpa 0 ft^s 

SSiLTIi, f£Hii«i!EiS(H;(SIS!S?©'j¥J8»SA<*6„ fijfl 

sew, -teotjic, hh+t* k DffiaatiO'iooii ic * o ■io«e5fc 

i-eSiifSJft, (fiAS!C£ffll)NfeiF*Say : il6fi'SICJ;,r 

«ftra*stt«*«iayiiEtt*(*'5. i&ifii«scEa<t i- c g; 



r) . 

n^Mt&&(OUW:t LTKffliaSEOUtllli, lHlfli*©7Ktm 

ICBST it©?**,, KttKRfSilJ, #H©fl8DlfilCJ;5-f 
y> a 'J ^»a»fflffl«W^Sfcli^^<£^4Bifcli^ y'/a "J 

y nt7-?ffl*R6ic±ic*sHr 5 itisayseit© 

ttlil©aiit£Kt3Ti&lJ, JftSW«SiSttK167*S. *«9«| 
»©HTfflSli»ay»*ffllEI!HC*l,'T, r(8sj|j ii>^a 
It, »ttffiRSS*STt©it5. 

+ 4VZf<T*-t (National 

Institutes of Health) IC J: , TffiS? S ftfc«IK)i?©aiaiC 11, 
I SillS*<*S. I SSSBclSU, affile US*f-ttl8eil!RS5 
i«KiftT*»). A vv * ij y^-e**«a*K«<, * h 
^*lSCt»i:0->3 '1 ylCffi#LT^5ffl«*^f„ ifeS 
ttTlciSrHT 5i. >r i- -«ii, t t-r-y K-'y*, SHiR 
y5EICMici*<*5. lISaSHH. 0'/a)^«ff|t 
Caracas©-! yy- 'i y^jmisfr 

s. ajfttaiE^be^ if*stt^w(£fcii5«!icsiK)i?tt^ h t 
ff-fx, sssaysEicuf-rscii'aBs. «!©&««, 

it»8»*. tfiiKSE, WKBS, BBS, Sf8S, 2>B5S£ 

SM5!Tt» - a® It l£t*4. 
«!IS)S©iS9fflBWii, 4 yy^ 'J y - 7 KSB*> nj 



?'y^(i, Kfiotii^jns fcliailllfflsiiSffi©*^, fcttStt 

}*T|-*fc»lcf y y^ ij y*JHry©sanK1i!*fi4"*-5£ 
i*«9MttlcfTt)ft-C^5. 0>,! yiBBDjOfflStt, 0 

»it, iasayftffli«^)t]iii]*<»tt!j, aw/ia^fr <^i£jmei 
aay-r yy- 5 y»», at/, ^+a<t»4*>&*iiii(Ea 
yffiE^ti^ h r-y K-y^*&t,-#BtESje*3iiecrt 

r«*>B, ». x 1 yxay®5fe©#£TT?iiiAT 
y>» v yg*, yy^ » yifcii-tfttf^inae b 
^osK^cwrsTUJi/^-sjeayiFFHsfciiwiai^ffffi-r 

5t6Srr©»Jl>Lfc-f y y 3 y®*-e2b4 0 

*58w©±'j;auiii±, -f >j y - 7 k cm * > y 

i ic * £ „ 

ffiS, l>34 (§SSIC'±0£T5) -f y y a y***y|i. Hi 
« + ©7K-)fflU'«*©iB*lci65LTI¥Brt©^ftffl/Jaia 

S5S©iiSigicj;,r, Hit A yy 3 j y fcws 
l>Ci *^*5A©lM^rSifc, iS*5i!2*<E#5Ci^* 

4. St.ic, m*7KC8li"<^ii, -f y y* i) y»ffi©«- 
©aariitt^. i#»ejgfc, mm**uo'/,i 
yaaicKsrs [^i,ty(ta. S!( «i •&©(» rtig^ 

SffitDiabetic Care) j 19904£, 13(6) 655-666 H) . 

^-x;KDaniel)-e©(lfe(i, ry + -t^ t7 7<?io 



•>'(J. Physiol.) j 1967*, 1925|, 317-327 ST", t t Ct 

*8W©BlcSf*tott@&!l«, aS<DH»8, ftlc i*)£W*S 
©i8»ffitt<Dia)RWffi!aaHf*J&ffl Lt, ft£-r v >x 5 y© 
»as*nijn-f fcii«^*-a-, -E-fticj^T, wm&ffi, itcis 
RiSiffijiiSiffi^-en-enfeaacFHai- * c t ic* 

« a & =f © a «f ic i. i x m & s ft r i * * c £ *< a i n r 1 >4 „ 
-ecDSttu, Bfr^(to(4«oes»ic, ay, itsHibfflSB 

6s<o«ioo.ooo *©&«£ mat) -£•©&*#-?:©.): 

-3®A-|6iicKites-f AgiatfBtSiu •; x ,j ^sn 
Tto (t'iti, s^tfiicflgiiict^TMsnfc x v 
y»t*t4) , —A", C&Kili 5 x ij WtSft-riWii,*,, a 
«, S x 'J y<k$nfc»«6li, i x ij JMfcSnTl-'tt^aHU 

<, j: ?a < sas^fcasu TViotei'isBT-ssi 

WK:#]»i*ft4. -Erffli i ttSJIli, WJEfflBS^fiWCMi* 
Ji> x 1= 15 S L. T «f 5E © 54 * - f# fctffl IN [111 U * ?p T o 

ASUdsyBsatti, iturrtiH^^ts, 50-200 
(as) -f*iii»snio BSiifl a as ©;&*<(& 
frcai^Resns*^ u 5Ea*'iiaK*it.fl6*McE^o ca 

iSSl, ii*Sffift(Ofc»ICtt;i,w<;ux« («*.«", 300-1000 
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SyBSffili, CSM6*»li«L'i < Tti8«ttlcW»* ft, c 
■ «*■«»-*- 5 fc»CjBBtI;fc* S £*Sffl'* <ilc AS! 

jtayBumtsttfta**. 
ttaarn©^^!*, ana, ssisj istsiai) ic»m## 

*Bltttt4*i, ft5Sffl»gf>££}i'ia»Jfi£(it:ffl LTiStUtt 
•J 7 K'<!( -(KoodBurjlU, 5 7 I- ©SUKWlCSi!!)} * ftfcJS 

ftciitsa^wasPiaoffffiico^Towss t ram 

(Epilepsia) j 1990*, S31^ (Mill) , S 7-S 9) T, Jfc 
j£»gli, (*IBSyrt«©*'f.-ttaW (-f y^x*IS4fcli 
W M 9 © » S + (g IC £ ig t 5 ft (111 IC ISJ T £ >S "f 5 » t£ « 8£ 
£8<C«tt»»fl( fiftS, 0'<»3ii7.?jC6SU 

-& n * *i » l , a tt * ± 1; s -u- 5 h «« c isi t e s tt -f 5 » 

B©J4) lcJ;-,TWl£.£ftTlo5;:£IC&@Lft,, **f*SlS 

a *!»©«* ttfflw (fcix.if, a*T», siKRyatttt) ic 

iS5#S4B©«i-t;±IC»Si8 LTl'4. flkfflk©li, ■»«, 'MB, 
IJott$«iSy-tfflffi©(8«9©rtffllllHtt)BStC« < . 
97 C'* 'J — li, Jiic, lljiaicfctt 4&£t*g*i,'B;aH£ 

©MftCJ: ,T, cn^©^T©fa«T-**ill5Jffi'iE E GfflSE 
(ti'acO, Cftf>®EEG©^fc©ttK£S>mii, »JB'*5 
/ - ?ICJ:-,TaSSn5CiCa^l,>fc 0 f-x-X(Chase) 
(J , ifc, 3|j&t*affittlti;J; t)0©t488*)©E E'GSH-IK 
ICK»^5Ci*<TtiCi*liiiSLfc (E»p Neurol (1966) 
16:36- 49) . V v -ii. 4 fc, S >£ !* IS © *l ffi 1= i 0 , 

% ft a y * 5 * isa s. id a a i; itn h vd n ft m t at c t, c t i> < t 



s64we©'j£a^rtiGSiiiiiifflii, etic ««iRy«*<t)Ba 
©^HisasjBscfeiaiciassnT^s, «*ic fx- -r 

/<5 (J.Zabara)lCJ;iT> V * &*®Wn=3S4. 702. 254 ^ (B 
T, <t*tr 254 £«&fS) ICU, HAtaftttWattH^^-fCJ: 

, r 1* fa w tt i n z sa sra c f 4 « m 4 fc 1 ± * pa- t s fc » © # ?i 
aya»ii*5ififi«ssiBiriiE«snT^5. ^h= , 254ij, a» 

&*.aimtt-*-v?4 4 i MB (Neurocybernetic 

prosthesis) (NCP) *82ta L T 10 5 CfflNCPli. N 
CP fx* u-^©^8I!qi«*IS©S5ttWSCfFffl-r5tt5E© 

©fitaoSrt 101**5,41x7 ft), @W4fclij«vt*ilU!8f5 
fc»lC«ar#aJ11E©«!S*iaftl3-tl-5 J; 9ICNC P*^h-U-S 

;£D?$rric.fc3i, l- *a«i)»trrfi, NC ?><n,7.'J «. 

* OS4SS'<7 > -? (±?SI4(tSn5©75<S4 Ll>?* 
S © m a ( t ¥ »* (4 C S -i ^ T j3 1ft * ft 5 - £ * w. L X I > 5 . 3 

■iic i cd rp (± , nrra©s***4i;s-a-5fc»icNCPfx 

*v-?iJlA©Ep;jI!ffl41ii'iffiai±, -«WCB»8, ttCJI 
»»'254tcE«?ftfcNC Pli, ?tt4fc«a»K)ICffll!L. 

r, sfF»iiiii©iH?&«*j7-5. * lift Mil, ff.**'%ftfflfe4 

5 CT 7 5 *S t; -fc e# tc 3? ft * ft5„ 4fc. StoltBli, 16ft 
©B»4fcliJ&4t>TlJtS'<7 > -#©BlfflWttRft©ttHlC 
J:0 1 'jTi'SftSo ^P;j4fcliP*±7j?±«, NCPA' 

SWWicftiHt* ft, %ftffl£'±&y/4fc(i?6ft©as*i8 



d>rsfc»c«fflsfta. #n : '254ffiNc pfjatssaii, s# 
©*aicii»ii4ftrt»o, asswacra-j-cjatciOiEi'tt 
b ic se a s ft ft J: o ft © *s e £ m & h ia ^ e © 1 ts t * c w a 
sb a -e is # * a sa -r s sa k * ft a tt ic e a * ft fc m s ic te ss 

SIXTHS. 



cass5*s«r6fc»©*sayKB (*ft^ii4fcfeia«i 

£©?SSICf>=frffl-eft5) ICB8f5fc©T?*5„ 2B»tt«>RI 

aw, wnffl'MR-e-f ') x*t«t4ci*'ts4S!f 

Ctt'TPBHH y >^ ij xaiUtllttt4iiCJ:,T»g 

«*iSKayja»r6fc«>ic(iEra-t;*5£-Js-x.fc. »sti, a 

ttlc*BJt©KB*ttU, a^WaM»ffliti-K, 5¥K©-( >"> 
x 'J plains -it* c ii'tl 4 0 S iSiWarStt 

©waiciTT-efflj; -j 'ijjai^ifDfit-* c £ ici^Tigmmi 
EcsLtfSSfflWrt-ettmsfts-f >->^ ') >a«-i«*3-ii 

4ii*<TS4. 

*56Wlc:.fc-*TffiJfl-f 5KBI1, a*WSSt4©8ra©K!H 
*4t**6(:i(iC:/" ^7 iSTJ|«><? - y ffl^at^-^x ^ 

dtsicTswtiMittaB (- a -ojf<;^-ji «^5. 

SSStT, »«icj:5-f v fx ij y 7 }a8*«IJDS*5»JJ(l^te 
CJ:-,TiSSiSft4. JHffi©if4 L^»jfiC»l7lt, 1 H O RB IC 
1 @4fcBB»©«£3ftfc0ftlC!£Sa<WBMaB*ftib 
&y/4fc(i, M»l±)4WB*IBIffl8ir fC 
ft»t4 IC WrECm*©*.^^^^^ ? «<© 'J XAICJ: 



M»*b 'J a'T*(llsffl«H5li, n«it-ifcliJ3!ii!)iA««@©iia 
■CU, * -9*<M?Z WAZfu'/v vie 

u 7 v o m f * vti&zwti. t fcsiffl^wrii, •&© 
wxe® t z 6 Kmrsmms $ z 7 v ^ ns-t lae 

«fl nil A* STJ 2 jBIULAWi^tfiT-fe y,*()l:/|] LT7-K'7«S©8E<t 

$fc£iMLT, iUffi + ffl^ K>7Mffi©ilsi?ic|g/|j;*nsiiaiiJ;* 
SHUTS C£TS*c 

#35 urn, jsjfiiinistoii^a-t ^^^jiirar-s * .t i cas 

i. *ft*©*:/1f*«HJT?a5nJffiH:*WU *©J;-5ttH! 
We»lffl»Bli. & >j> ft? U ff -f L<li s 

si fife « i » r * ?, , , « i * l » ai £ 3 n fc j; ^ [; ju <o a £ w a 
* s m r i ft a i = « a © a a * as « w c k ra r * <t -5 ic e a r 
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frT*.fc-7E, Sfflt4EHi:J;-,taS7Df7ijn, ± 

tRii, ¥»07 7 *f las. 1*14077^1:11, (o f 
3n*-e©*&aj©fc»©s», Ry/tfcii, (in) shsc 

(S^irfiM* 1 *^ cn<iii, jnjastiB*iBlR-f 5«sk: 

#£"f 7 7 9 9 <D±T? b 4 < , i5T UfcSSffiliJBI^T 
tS ft I, fc to (ft? It <£!,'*<, «Sffl«&C«tBSn4 t>ffl**L 

♦ SSMICfcSi&ffiiMis £ £©&£f'|ia©«i* ttS!Jf££at4; 

£T *cii:J;-,T, fflgjaffiliaiRMICit'JfitSn, Wili, 
BSa6T-« J CS«6T{>«< A88tA<, Sfcli, C«»?Utt< 
Mifi^BSSJf, ifcfl, A«. BSSiltRtfC 8 «£;!>< DPI 
StZtii* LirLtiffi. MR-MUX ii®*iim&.T 6 7 r 9 

f*%&Lti»titH£bti^. mm. camiittAT*-, < 

•Ji«9*£iSL, c©8K6li. Jitttt!Et'*lttJNIIII*fKSe& 
I*,t, «fSffl,9S#T?C8«l*ilPJ«LJ;T<!:f 5S#. fljaofc 

»i:a*>i»«*^ ©w*«ffl-t 5 1 i ca«a? < * s -< # •?* 

6-5. Slw-^xJiJCfflfflli, *Jitt©ffi^«BfUI»a«6©ffiSJE 



>*a^iiii^5j^T?65„ jfitn«0iHBj irate, mosiw* 
coaaii. cfflMsa-ttittitii-rsfcssictwfflsn 

cossii, «*asffatf«E«SfciittJlk«i£ffl£-5&*» 
ISitWSIcEPJliSni^aSlf^li, KBttifcli»4Itt-^ 

fcuwtiiL, icoBflansfflafftTii, s?75©«i«ib npiaT 

1 -3ifc(iffllS:©«iaicil?lffl*^Aii1-5 iii:J;,T8gSii 
fcfiiaitSg©i&«4-«t-7 :i«S, -e©J;-7«?&aii*?6iM 

fflfinartt?*6i^x.<;ni 0 a,E»gsiEi©fc»ic}*asffi 

*'g»i44 n5«^©SB(ili, SiSlit fclil¥HI=fittLfcHi 
ffi-,T, *5eBj]cDJ]i|©HfAli, JI«>i4Sh$ b©UBH«D/J» 

i? ^sbt>«itt* o s * fciiDtTmcartiiini bow 1 o 

II » i4 ^> ej m >i 1 li » J-H: ffi B * n 4 W t£ M Si K S * «E ffl U 
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